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Abstract Fusion Reaction Neutron Product Counting

The plasma glow discharge experiment aims to identify the
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interaction cross section of low energy fusion reactions 0.0 0.0 total charge.
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chamber of Deuterium gas, held between 0.1 and 0.5 Torr, with a _ —0.5 _-05 The tail charge is the integral of the pulse of a particular .
central cathode wire and a surrounding anode cage. An electric ~.?)._1.0 % window in nanoseconds after the peak of the pulse occurs. g,
potential (3kV-10kV) is periodically applied between the = > —1.0
o« e . . = _1.5 +
electrodes. This ionizes the plasma fu1.*the.er. Deuterlum atqms are S S + The ratio of total charge to tail charge is useful for Il
accelerated towards the cathode. The incident Deuterium ions 50 —-1.5 e . 0.0 \ \ \ \ \ \ \
. . L - v distinguishing between gamma and neutron events 0.2 0.4 0.6 08 10 1.2 1.4 1.6
fuse with Deuterons embedded in the cathode. A liquid ./ gamma events . . Q_tail le-8
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pulse discrimination results. This allows for estimations of the detected gamma events with the same total charge value/ same peak of the full width half max of the pulses that is suspected to Pulse Shape Discrimination Results:
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* Developed a program to acquire data and reduce the signal

Organic liquid scintillators yield two types of light to noise ratio.
* A fast component and a slow component Total Charge vs Tail Charge * Observed signals from suspected neutron events. Identified

cathode. In addition, Warp plasma simulations are being
developed to contirm the results of VORPAL simulations for the

energy distributions of incident ions. The Warp plasma o - distinet band

simulation value for the plasma sheath thickness is consistent * therelative intensities of the fast and slow two distinet bands. : :
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the equilibrium plasma density supplied by VORPAL. To * Thus the shape of the pulse depends on the d.ete.CtIOI} rate using EJ309 in line with the goal of
achieve a full comparison of the two simulations more collisions ionizing particle distinguishing the fusion products from the background
that occur within the sheath need to be inputted into the Warp Thus pulse discrimination can be used to determine ) Mon.ltored the change In neutron detection rate as a
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simulations have made progress towards determining two of the energy distribution of ions at the cathode.
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quantities necessary for identifying the interaction cross section.
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Photomultiplier tube (PMT) converts/amplifies photon flux
Current converted to voltage and stored using the Picoscope

Plasma Sheath

Figure 8: The preliminary results of neutron rate at background and
Figure 6: Neutral gas pressure of 0.5 Torr, -5kV applied voltage to different applied potentials after filtering through the data.
Figure 4: Python data analysis of Picoscope data flow chart. the cathode, and 1700V bias on the photomultiplier tube.
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Simulation of the Energy Distribution of Deuterons at the Cathode Future Steps
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